Synthesis, internalization, and localization of atrial natriuretic peptide in rat adrenal medulla.
Some, though not all studies, have indicated that atrial natriuretic peptide (ANP) can bind to adrenal medullary cells. ANP-like immunoreactivity (ANP-LI) has also been identified in catecholamine-secreting cells. Together, these findings suggest that ANP may be taken up and/or synthesized in the adrenal medulla. The present study was designed to ascertain, by in situ hybridization, whether adrenal chromaffin cells could synthesize ANP, to define by an in vivo ultrastructural autoradiographic approach, whether ANP could, in fact, bind to rat adrenal medulla cells, to determine whether there was a cellular [noradrenaline (NA) vs. adrenaline (A)] selectivity in the binding process, and to establish whether extracellular [125I]ANP could be internalized by these cells. The cellular and subcellular distribution of endogenous ANP-LI was also investigated in both cell types by cryoultramicrotomy and immunocytochemical approaches. The in situ hybridization studies indicate the presence of mRNA to ANP in about 15% of adrenal medullary cells. Intravenous injection of [125I]ANP resulted in a 3-fold, preferential and specific radiolabeling of A-as compared to NA-containing cells. In A-containing cells, plasma membranes were significantly labeled 2 and 5 min post injection; cytoplasmic matrix, mitochondria, and secretory granules throughout the time course studied (1-30 min post injection). Lysosomes, rough endoplasmic reticulum, Golgi apparatus, and nuclei were not labeled. ANP-LI was identified in both NA- and A-containing cells; in the former, it was almost exclusively localized in secretory vesicles, in the latter it was detected in plasma membranes, cytoplasmic matrix, nuclear euchromatin, some mitochondria and relatively fewer granules than in NA-containing cells. The findings suggest that ANP may be synthesized primarily in NA-containing cells and that A-containing cells primarily bind and internalize the extracellular (endogenous or exogenous) atrial peptide. The data suggest that ANP secreted by adrenal medullary chromaffin cells may have distal paracrine actions or interactions with coreleased catecholamines and neuropeptides. Binding and internalization may reflect an action of ANP on the secretory function of A-containing cells.